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MAXIMIZING STORMWATER QUALITY

TREATMENT AND REUSE

BRUCE M. PHILLIPS!

This session illustrates how engineered lake systems can be applied with innovative design elements that
provide exceptional water quality treatment while functioning as principal stormwater management
infrastructure facilities in urban watersheds.

Manmade lake facilities have traditionally been considered ornamental and landscape features primarily serving aesthetic
purposes in golf courses and parks. However, a new procedure is presented illustrating how engineered lake systems can be
applied with innovative design elements that provide exceptional water quality treatment while functioning as principal
stormwater management infrastructure facilities in urban watersheds. These systems can replace conventional urban
stormwater conveyance and treatment facilities while adding value to the community. Application of these specially
developed manmade lake systems has resulted in effective treatment of stormwater and generated exceptional water quality
far beyond conventional BMP methods typically applied.

Currently, stormwater pollution is commonly addressed in urban watersheds through the introduction of a limited number of
standard structural control measures or BMPs. These methods generally have limited pollutant removal effectiveness,
perform single functions, require considerable land, have maintenance challenges, high construction costs, do not provide
opportunities for water reuse, and are typically unsightly while having limited aesthetic appeal to the community. Planned
manmade lakes, particularly in semi-arid areas, offer a combination of many unique advantages for stormwater
management as well as other benefits that are not available in conventional stormwater systems. Multiple case studies of
manmade lakes designed specifically for stormwater management and reuse will be presented including a case study of a
70-acre residential development including water quality monitoring data. A comprehensive design procedure is provided
that reviews the various design issues, criteria, requirements, and techniques used in developing man-made lake features
for stormwater treatment and reuse purposes.
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Case study of a multi-objective detention basin, the Gobernadora Basin, an extremely unique stormwater
reclamation facility with highly specialized design elements and numerous benefits.

Stormwater capture and reuse facilities are becoming more common, particularly with the value of water emphasized with
drought conditions in Southern California. However, most conventional stormwater basins have a “static” design to respond
to a single flow condition, or require manual operation to adjust operations. A case study of a recently completed
multi-objective detention basin in Southern Orange County, the Gobernadora Basin, illustrates an extremely unique
stormwater reclamation facility due to the highly specialized design elements and the numerous benefits generated. A key
feature of this system is its dynamic hydraulic operating system incorporating fully-automated controls that adjusts to flow
measurements in the adjacent main creek. The system provides flexibility through multiple advanced technology hydraulic
systems responding to both low-flow and high-storm flow conditions in the creek.

The constructed 30-acre detention basin is situated adjacent to a natural alluvial creek that drains a highly urbanized 7.8
square-mile watershed. The basin reclaims and treats urban stormwater runoff from the creek system diversion to an
extensive naturalized treatment system that is pumped to a reservoir for later use and a well system to also capture the
stormwater groundwater recharge. The basin system was planned and constructed to provide multiple functions for this
basin include: 1) flood mitigation, 2) urban stormwater treatment, 3) groundwater recharge, 4) groundwater recovery, 5)
non-potable water reclamation, and 6) stream stabilization and habitat restoration. There are numerous physical and
regulatory constraints were overcome to achieve the maximum benefits from this site including existing wildlife habitat,
active alluvial creek system, high groundwater, topography, existing utilities, adjacent public park, and residential area. This
project provides an excellent example of a stormwater reuse/treatment facility with advanced design elements to allow
dynamic operation and has received multiple grant funds because of the unique benefits.




